A new sesquiterpene, 10,11-dihydrocyclonerotriol (1), together with two known compounds, catenioblin C (2) and sohirnone A (3), were isolated from Trichoderma longibrachiatum YM311505, an endophytic fungus of Azadirachta indica. Their structures were characterized and identified by spectral analysis. Compounds 1-3 exhibited antifungal activities against Pyricularia oryzae and Candida albicans.
10,11-Dihydrocyclonerotriol (1), C 15 H 30 O 3 (m/z 281.2116 [M + Na] + ; calc. 281.2093), exhibited an IR absorption band at λ 3610 cm -1 for a hydroxyl group. The 13 C NMR and DEPT experiments for 1 showed fifteen sp 3 -hybridized carbon signals, including four methyl groups ( C 26.6, 25.3, 17.5, 15.8) , six methylenes ( C 68.9, 42.8, 41.8, 35.5, 25.6, 22.8) , three methines ( C 55.9, 45.9, 37.4) and two quaternary carbons linked to hydroxy groups ( C 82.5, 76.1). The 1 H NMR spectrum of 1 displayed characteristic signals of two methyl singlets [ H 1.12, 1.22 (3H each, s)], two methyl doublets at  H 0.92, 1.02 (3H each, d, J = 6.8 Hz), and two nonequivalent oxygenated protons [ H 3.42 (1H, dd, J = 10.6, 5.3 Hz), 3.31 (1H, dd, J = 10.6, 6.4 Hz)]. These data, combined with the deduced molecular formula C 15 H 30 O 3 , indicated the monocyclic structure for 1. Comparison of the NMR data of 1 with those of the sesquiterpenoid cyclonerotriol (5) these two compounds were very similar, and the differences between them occurred only at the end of the side chain. The absence of the olefinic signals in the NMR spectra of 1, combined with the observation that its molecular ion was 2 mass units greater than that of cyclonerotriol, demonstrated that the double bond between C-10 and C-11 in cyclonerotriol was saturated in 1. The coupling sequence from H-8 to H-12 and the connection between H-15 and H-11 was established by tracking 1 H-1 H COSY correlations ( Figure 2 ). The HMBC spectrum showed that the cyclonerodiolmethyl signal at  H 0.92 for H-15 was correlated with C-10 ( C 35.5), C-11 ( C 37.4), and C-12 ( C 68.9). Thus, the structure of 1 was determined to be 10,11-dihydrocyclonerotriol.
From a biosynthetic standpoint, compound 1 most likely is produced by enzyme-mediated reduction of either cyclonerotriol or a related aldehyde. In spite of this, during our study, we did not detect the occurrence of either cyclonerotriol or a related aldehyde, whereas 1 was isolated as a single isomer. Moreover, due to the small amount of compound 1, the configuration of C-11 could not be determined. 
Extraction and isolation of compounds:
The culture broth (20 L) was filtered, the filtrate concentrated in vacuum to 5 L and then extracted with EtOAc (4 × 5 L). The combined extracts were evaporated to yield 13.5 g of the crude extract, which was subjected to CC on silica gel eluting with light petroleum-acetone (9:1-0:1) to afford 7 fractions. Fraction 4 (95 mg) was subjected to repeated CC on silica gel with light petroleum-EtOAc (2:1) and RP-18 silica gel with acetone-H 2 O (7:3) to afford compound 3 (8 mg). Fraction 5 (113 mg) was subjected to repeated CC on RP-18 silica gel with MeOH-H 2 O (4:1, 6:4) and Sephadex LH-20 with MeOH to afford compounds 1 (2 mg) and 2 (2 mg). 58-1.61 (4H, m, overlapped, H-2, 4a, 5b, 11), 1.53 (1H, m, H-4b), 1.39-1.43 (4H, m, H-8, 9) , 1.42 (1H, m, H-10a), 1.09 (1H, m, H-10b), 1.22 (3H, s, 13-CH 3 ), 1.12 (3H, s, 14-CH 3 ), 1.02 (3H, d, J = 6.8 Hz, 1-CH 3 ), 0.92 (3H, d, J = 6.8 Hz, 15-CH 3 ). 13 C NMR (125 MHz, CD 3 OD): 82.5 (C-3, C), 76.1 (C-7, C), 68.9 (C-12, CH 2 ), 55.9 (C-6, CH), 45.9 (C-2, CH), 42.8 (C-8, CH 2 ), 41.8 (C-4, CH 2 ), 37.4 (C-11, CH), 35.5 (C-10, CH 2 ), 26.6 (C-13, CH 3 ), 25.6 (C-5, CH 2 ), 25.3 (C-14, CH 3 ), 22.8 (C-9, CH 2 ), 17.5 (C-15, CH 3 ), 15.8 (C-1, CH 3 (4H, overlap, H-8, 9) , 1.39 (1H, m, H-10b), 1.22 (3H, s, 13-CH 3 ), 1.13 (3H, d, J = 6.8 Hz, 15-CH 3 ), 1.11 (3H, s, 14-CH 3 ), 1.02 (3H, d, J = 6.8 Hz, 1-CH 3 ). 13 C NMR (125 MHz, CD 3 OD): 181.2 (C-12, C), 81.0(C-3, C), 74.6 (C-7, C), 54.5 (C-6, CH), 44.5 (C-2, CH), 41.0 (C-8, CH 2 ), 40.4 (C-4, CH 2 ), 39.1 (C-11, CH), 34.8 (C-10, CH 2 ), 25.3 (C-13, CH 3 ), 24.1 (C-5, CH 2 ), 23.8 (C-14, CH 3 ), 21.8 (C-9, CH 2 ), 16.8 (C-15, CH 3 ), 14.4 (C-1, CH 3 ). HRMS-ESI: m/z [M + Na] + calcd for C 15 H 28 O 4 Na: 295.1885; found: 295.1913 . Antifungal assay: The antifungal activities of compounds 1-3 against Pyricularia oryzae and Candida albicans were determined by the broth-microdilution method in 96-well culture plates [3f]. The yeast, Candida albicans (YM 2005) , was grown on Sabouraud dextrose agar, and the fungal strain, Pyricularia oryzae (YM 3051), was grown on potato dextrose agar. The compounds, dissolved in sterile DMSO, were first diluted to the highest concentration (512 g/mL) to be tested, and then serial two-fold dilutions were made in order to obtain the concentration range from 512 to 1 g/mL. The 96-well plates were prepared by dispensing 95 mL of nutrient broth and 5 mL of the inoculum into each well. DMSO was used as the negative control, and nystatin as the standard drug for the positive control. The plates were incubated at 28 ± 2C for 48 h. The MIC value was defined as the lowest concentration of the test compound at which the microorganism did not demonstrate visible growth. The experiments were repeated 3 times.
